
FIELD INVESTIGATIONS OF 
UNCONTROLLED HAZARDOUS WASTE SITES 

FIT PROJECT 

TASK REPORT TO THE 
ENVIRONMENTAL PROTECTION AGENCY 

CONTRACT NO. 68-01-6056 

• t 

SUBJECT TO ^'iSiOh 

PRELIMINARY SITE ASSESSMENT 
HOLDEN LANDFILL SITE ft 

Wachusett River Street £//\ v, 
Holden, Massachusetts <HJ/'^\ 

/ 
*~.. 

December 8, 1981 

TDD No. Fl-8109-04 'VA. 

Prepared by: Ecology and Environment, Inc. 
Field Investigation Team (FIT) 
Region 1 

Submitted to: John Hackler 

ecology and environment, inc. 
International Specialists in the Environmental Sciences 

recycled paper ecology and environment inc. 



PRELIMINARY SITE ASSESSMENT 

for 

Holden Landfill Site 

Wachusett River Street 

Holden, Massachusetts 

TDD #: Fl-8109-04 

Site Name: Holden Landfill Site 

Address: Wachusett River Street 

Holden, Massachusetts 

Telephone: (617) 829-6561 

Owner: Town of Holden 

Principal Contact at Site: Mr. Alan Berg, Holden Town Engineer 

recycled paper- feology and environment* in*', 



Contributors 

Ecology and Environment, Inc. 

Region 1 Field Investigation team 

TDD # Fl-8109-04 

PRELIMINARY SITE ASSESSMENT 

Holden Landfill Site 

Wachusett River Street 

Holden, Massachusetts 

The following Region 1 Field Investigation Team members made major 

contributions to this study in the capacities noted: 

Project Manager - Christopher Hagger 

Site Hydrogeology - - William Norman 

recycled paper . 
V 

eoology and emironmeni. inc. 



Fl-8109-04 

TABLE OF CONTENTS 

Page 

FIGURES: iv 

TABLES: v 

SECTION 1: INTRODUCTION . . . . . . . . . . . . . . 1-1 

PURPOSE OF ASSESSMENT . 1-1 
OBJECTIVE 1-1 

SECTION 2: SITE BACKGROUND . . 2-1 

SITE DESCRIPTION 2-1 

SITE ACTIVITY 2-3 

SITE HISTORY 2-3 

SITE GEOLOGY/HYDROGEOLOGY 2-7 

SECTION 3: HAZARDS ALLEDGED AND/OR IDENTIFIED . . . . . . . . . 3-1 

WASTER CHARACTERISTICS 3-1 

Types and Quantities • • 3-1 

Waste Management/Disposition 3-2 

PATHWAYS AND RECEPTORS 3-3 

Air Contamination 3-3 

Surface and Groundwater Contamination 3-3 

Direct Contact 3-7 

SECTION 4: CONCLUSIONS AND RECOMMENDATIONS 4-1 

SECTION 5: REFERENCES 5-1 

APPENDIX A: COMPLETED EPA FORM T-2070-2 (10-79) A-l 

APPENDIX B: SAMPLING RESULTS . . . . . . B-l 

iii 
recycled paper ecolog,-and environii.ei.1, inc. 



Fl -8109-04 

FIGURES 

Page 

FIGURE 1: SITE LOCATION . . . . . . . . . . . . 2-2 

FIGURE 2: SITE SKETCH 2-4 

recycled paper . 

iv 
ecology and environment inc. 



Fl-8109-04 

TABLES 

Page 

TABLE 1: QUINAPOXET RIVER ANALYSIS . . , 3-4 

TABLE 2: GROUNDWATER MONITORING WELL ANALYSIS 3-8 

V 

recycled paper . ecolugv and environment, inv, 



Fl-8109-04 

SECTION 1 - INTRODUCTION 

1 PURPOSE OF INSPECTION 

Officials of the Massachusetts Department of Environmental Quality 

Engineering (DEQE) together with representatives of the Region I EPA 

Office of Uncontrolled Waste Sites have selected the Holden Site for 

further evaluation. This evaluation is in preparation for future 

studies and/or actions that may be implemented under the auspices of 

the EPA with funds provided by the Hazardous Waste Containment Act of 

1980. Ecology and Environment's ( E & E) Region I Field Investigation 

Team was tasked by EPA to perform a Preliminary Assessment of the 

Holden Landfill under Technical Direction Document (TDD) No. 

Fl-8109-04. A preliminary assessment represents the first phase of an 

investigation which may lead to site-specific recommendations. 

The purpose of this assessment is to organize and evaluate 

existing information on the Holden Landfill, most of which is contained 

in Region I EPA files; to make an evaluation of the immediate or long 

term human and environmental effects of the Landfill, to recommend 

emergency measures if necessary; and to recommend further action to 

study and characterize the site. 

2 OBJECTIVE 

The objectives of this assessment were to obtain information about the 

Holden Site, to discuss any associated hazards, and to present 

conclusions and recommendations. The E & E report is presented as 

follows: Site Background includes a general description of the site; a 

discussion of activities at the site and a site history. Hazards 

Alleged and/or Identified describes suspected types, amounts and 

sources of wastes at the site and discusses people or environments at 

risk in the area and the pathways by which contamination could reach 

them. The final section of the report discusses Conclusions and 

Recommendations. A completed EPA Form 2070-2 (10-79) "Potential 

Hazardous Waste Site Identification and Preliminary Assessment" is also 

included in Appendix A. 
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SECTION 2 - SITE BACKGROUND 

1 SITE DESCRIPTION 

The Holden Site is situated in the Town of HoIden, Massachusetts in 

a sparsely populated and wooded area off Wachusett River Street. It 

can be located on the United State Geological Survey (USGS) 15 

Minute Sterling Massachusetts Quadrangle at the approximate 

coordinates of 42° 22' 40" North and 71" 49' 20" West (Figure 1). 

The Holden Town Dump (HTD) occupies part of the site. 

The Holden Site covers approximately 60 acres and is bounded on 

the north by the Quinapoxet River, on the west by a wooded area, on 

the south by Wachusett River Street and on the east by the 

construction of Interstate 1-190. The site consists of the HTD, a 

email pond and several groundwater leachate seeps/streams. The HTD 

can be reached via an access road from Wachusett River Street 

located 2000 feet east of the intersection of Harris Street and 

Wachusett River Street. Both the pond and HTD are located in the 

southern section of the site at an elevation of approximately 590 

feet above mean sea level (MSL). The pond and HTD are situated 

approximately 1500 feet away from the Quinapoxet River which is at 

an elevation of approximately 460 feet above MSL. Surface water 

flow from the HTD/Fond area would flow either to the north towards 

the Quinapoxet River or to the south across the Wachusett River Road 

to an unnamed brook which is tributary to the Quinapoxet River. Two 

ridges at approximate elevations of 600 feet above MSL are located 

along the east and west boundaries of the site. A low lying swampy 

area exists east of the eastern boundary ridge of the site. The 

leachate seeps are located in the northern section of the site along 

the steep embankment (28 percent slope) leading down to the 

Quinapoxet River. 
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1 Site Description - continued 

There is no town water or sewer in this area; however, there is 

one well at the entrance to the site which is used for water at the 

landfill. There are six groundwater monitoring wells on site 

located to the north of the HTD/Pond. Figure 2 shows an overall 

sketch of the site, topographical contours, and other 

characteristics. The Quinapoxet River is the main tributary to the 

Wachusett Reservoir which is located less than 1.5 miles downstream 

from the site along the Quinapoxet River. The Wachusett Reservoir 

is part of the Metropolitan District Commission System which 

supplies drinking water to approximately 2,000,000 people in the 

metropolitan Boston area. 

2 SITE ACTIVITY 

The site of the fifteen-acre HID was formerly a sand and gravel 

operation. The HTD has been in operation since 1959 and was 

approximately two-thirds full by 1980. The Town of Holden 

Engineering Division is presently preparing plans for diversion of 

surface flow around the completed and working faces of the 

landfill.(1) 

3 SITE HISTORY 

The history of the site as presented here is based on review of EPA 

correspondence, memoranda, analytical results and other information 

contained in the EPA files. 

The following' chronology has been assembled from available 

information: 

1980 
02-20-EPA environmental monitor on Interstate 1-190 in Holden 

observed leachate entering Quinapoxet River and informed EPA 
Enforcement Division to determine if there is a violation of 
the Clean Water Act. 

03/14-EPA received water samples collected from Quinapoxet River and 
Muddy Brook. 

04/09-EPA performed purgeable organic analyses on samples and 
detected levels greater than 600 ppb of 1.1.1-trichloroethane 
in the Quinapoxet River sample. 

2-3 
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3 Site History - continued 

1980 
05/02-EPA site investigation of the Holden Site in response to state 

of Massachusetts request regarding applicability of Federal 
funds to clean up observed leachate streams. EPA took several 
surface water samples at the Holden Town Dump (HTD) site. 

05/07-EPA purgeable organic analysis of HTD surface water samples 
showed presence of 1,1,1-trichloroethane, toluene, 
ethylbenzene, benzene and 1,1-dichloroethane. 

05/08-EPA was quoted in the Worcester, Massachusetts Evening Gazette 
as stating that the Quinapoxet River is free of significant 
chemical pollution and that it has not been determined whether 
the chemicals are leaching from the HTD. 

05/20-EPA extractable organic analysis of HTD surface water samples 
showed presence of cresol isomers, di-n-ethylphthalate and 
several unidentified organic acids. 

11/01-11/30-Six groundwater monitoring wells installed by State of 
Massachusetts to confirm or rule out Town of Holden landfill 
as the source of leachate. 

-EPA constructed two leachate control structures 

12/18-DEQE requested EPA assistance in sampling and analysis of six 
groundwater monitoring wells. 

1981 
01/28-EPA sampling and analyses of the six groundwater monitoring 

wells at the HTD showed the presence of 1,1-dichloroethane, 
1,1,1-trichloroethane, benzene, toluene, ethylbenzene and 
others. 

02/01-Emergency Action Plan for Holden Town Dump (HTD) submitted by 
EPA/OHM. The Plan stated that because of the limited number 
of observation wells, it has not been proven beyond a 
reasonable doubt that the landf11 is the source of the 
contaminated leachate. The Plan recommended hiring of a 
hydrogeological consultant to determine the groundwater flow 
pattern in the area, to define extent of contamination and to 
verify HTD as the source. It also recommended periodic 
monitoring of groundwater wells and leachate. 

03/24-EPA requested that the Massachusetts Department of Public 
Works (DPW) have a consultant review the effects that the 
proposed Interstate 1-190 Quinapoxet River crossing might have 
on the leachate problem from the nearby HTD. 

04/06-EPA site visit to the HTD. 

2-5 

recycled paper . ecology and environ meiit, inc. 



Fl-8107-02 

3 Site History - continued 

1981 
04/16-EPA concluded that the measured depth to water in the existing 

State wells, their geographic position and site topography all 
support the conclusion that groundwater and leachate flow from 
the HTD toward the Quinapoxet River. EPA recommended that 
existing groundwater monitoring wells be surveyed and the 
depths to water measured. EPA also recommends weekly sampling 
and analysis of the groundwater monitoring wells and selected 
surface water locations for a duration of one month. 

04/23-DPW responded to EPA with a consultant's evaluation of the HTD 
leachate problem and the proximity of the Interstate 1-190 
crossing construction. The consultant stated that the bridge 
crossing construction should not interfere with the path of 
the leachate flow and if any leachate was found in the 
groundwater during bridge foundation construction, it would be 
pumped to the construction impoundment area for disposal 
through sand filters. 

05/01-DEQE notified the Town of Holden that it is in violation of 
Regulations for the Disposal of Solid Waste by Sanitary 
Landfill and the Drinking Water Regulations as a result of 
leachate contamination generated by the HTD. 

05/12-EPA proposed two rounds (Rounds I and II) of surface and 
groundwater sampling and priority pollutant analysis at 18 
sampling stations (groundwater, surface water and leachate 
seeps) to determine the presence, concentration and identity 
of material leaching from the HTD. EPA stated that additional 
groundwater monitoring wells would be required to determine 
the areal and vertical extent of any leachate plume. 

06/09-DEQE informed DPW that it is still concerned that Interstate 
1-190 construction activities could alter the flow of leachate 
from the HTD and adversely affect the Quinapoxet River and 
therefore requested a meeting with the DPW for further 
discussions. 

06/17-EPA Surveillance and Analysis Branch collected Round I samples 
from the HTD site and measured the depths to groundwater. 

07/23-Round I analytical results showed presence of 1,1-dichloro-
ethane, trans-1,2-dichloroethylene, vinyl chloride, benzene, 
toluene, ethylbensene, dioxane, xylenes, and methyl isobutyl 
ketone at some of the sampling locations. 

08/04-Holden responded to the DEQE that it will take action to study 
the possibility that the HTD is a source of low level leachate 
contamination. This action will include a topographic survey 
of the HTD, periodic groundwater sampling and the preparation 
of a drainage and sealing plan for the HTD. 
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2.3 Site History - continued 

1981 
08/14-EPA proposed the installation of additional monitoring wells 

at the HTD site. These wells include one upgradient well, two 
downgradient wells located to the north of the HTD to replace 
four existing steel-cased state wells which are inadequately 
top sealed and improperly developed, and five additional 
downgradient wells to define the lateral extent of the 
contaminant plume and to assess attenuation and retardation of 
the contaminants. / 

08/18-EPA informed the DEQE Commissioner that there is no 
disagreement regarding HTD being the source of contamination 
discovered in leachate breakouts near the Quinapoxet River. 

11/03-EPA performed additional sampling and analysis at the HTD 
(Monitoring Wells #2 and 5, leachate breakouts). This 
sampling confirmed presence of contaminants found in Round I 
sampling and also included the presence of 1,1,1-trichioroethane. 
The Wachusett Reservoir and Quinapoxet River were also sampled. 
The Wachusett Reservoir sample showed less than 0.5 ppb toluene. 

11/23-Ecology and Environment, Inc. performed a perimeter site 
survey of the HTD. 

2.4 SITE GEOLOGY/HYDROGEOLOGY 

The geology and hydrogeology of the site as presented below are 

based upon a review of EPA correspondence, a Final Environmental 

Impact Report for Interstate 1-190 (2), a Water Resources Study of 

the Nashua and Souhegan River Basins (3), on-site groundwater 

monitoring well logs and information provided to FIT by the 

Department of Public Works in a Proposed Compliance Plan for the 

Holden Sanitary Landfill (5). 

The site is located in a depression between two north-south 

trending hills. It is bounded on the east and west by the two 

hills, on the north by the Quinapoxet River and on the south by a 

gentle slope that leads to Wachusett River Street. 

The site is generally underlain by dense granular soil lying on 

bedrock. The thickness of the overburden ranges from 40 to 90 feet (2). 
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2.4 Site Geology/Hydrogeology - continued 

The surficial deposits on the site are composed of stratified 

and sorted (glaciofluvial) deposits of sand, gravel, silt and clay 

(3), overlying a discontinuous layer of till (2, 4). The 

glaciofluvial deposits are characteristically a loose, brown to tan 

well-graded material. The till is a dense gray silt and gravelly 

sand with boulders (2). 

The bedrock is composed of metamorphic units. The predominant 

formations are composed of mica schist, chloride schist and 

phyllite, interbedded with micaeous quartzite. The mica content in 

these formations gives the bedrock a significantly fissile nature, 

that is, the bedrock is fractured along parallel planes of weakness. 

Irregular fractures and small faults are also present in the bedrock 

(2). Predominant strike and dip directions of these features are 

unknown. Subsurface bedrock topography is also unknown, because of 

a lack of geophysical data for the site. 

Detailed hydrogeologic data for the site is not available. 

However, a review of the previously mentioned references allows the 

following hydrologeologic conclusions to be drawn. 

1. Static water level measurements taken on 17 June 1981 by EPA in 
monitoring wells 1 through 6 indicate a hydraulic gradient 
sloping northeast from the disposal site toward the Quinapoxet 
River. Groundwater originating on the site is likely to be 
recharging the River in this area. 

2. Surface topography suggests that there may be subsurface 
hydraulic connections between the site and the intermittent 
stream to the south, the pond to the west and a swamp area 
adjacent to Route 1-190, However, lack of hydrologic data in 
these areas prevents verification of groundwater movement in 
these directions. 

3. Static water level measurements taken in 1972 and 1974 by the 
Engineering Department of the Town of Holden (5) revealed that 
water levels were higher in the pond west of the site than in 
test borings and pits on the landfill. These data suggest that 
the pond may be "perched" above the regional water table and may 
not be hydrologically connected with groundwater movement under 
the site. 

2-8 

recycled paper. ecology and environment, inc. 



Fl-8107-02 

4 Site Geology/Hydrogeology - continued 

4. Well yields for the unconsolidated and bedrock aquifers are as 
follows: (3) 

— Glaciofluvial Deposits 0-100 gal/min. 
— Till 0-10 gal/min. 
— Bedrock 0-10 gal/min. 

EPA has proposed the installation of eight additional 

groundwater monitoring wells at the Holden Site. One of these wells 

would serve as an upgradient well, to be located south of the HTD 

replacing the HTD well for sampling purposes. Two wells are 

proposed to replace the State - installed wells located north of the 

HTD. Five additional groundwater monitoring wells are proposed by 

EPA to locate the vertical extent of a contaminant plume as it may 

travel towards the Quinapoxet River. EPA has also proposed that an 

electrical resistivity subsurface investigation be performed in the 

area between the HTD and the Quinapoxet River. This study, to be 

performed in advance of the groundwater monitoring well program, 

also seeks information on the lateral contaminant plume movement as 

well as any information on stratigraphy and bedrock features. 
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SECTION 3 - HAZARDS ALLEGED AND/OR IDENTIFIED 

1 WASTE CHARACTERISTICS 

3.1.1 TYPES AND QUANTITIES 

No data exist which characterize the wastes which have been 

discarded at the HTD. The HTD was developed to receive mixed 

municipal refuse, however, some industrial.waste may have been 

disposed of in the landfill (6). 

The majority of industrial waste brought to the HTD comes from 

three sources within the Town of Holden (6). These sources 

are 1) Electronics Controls Corporation which manufactures 

printed circuit boards, 2) Reed Rolled Thread & Die Company, 

a tool and machine die manufacturer, and 3) Reid Plastics 

Corporation which manufactures plastic products. At one time 

industrial sludge was hauled from Presmet-GKN Power Met., 

Inc., a screw manufacturing facility, and disposed at the 

landfill site. This material is no longer brought to the HTD. 

It has also been reported that Reed Rolled Thread & Die 

Company may also have disposed a sludge material at the HTD 

(7). Other industrial wastes landfilled at the HTD consist 

mainly of paper products and small empty waste containers. 

Some refuse was also deposited in the pond located immediately 

west of the HTD. Tires have been visible along the edge of 

the pond (7). Purgeable organic analysis of a water sample 

from the pond indicated no detectable contamination. The 

analytical results may be found in Appendix A. Several 

leachate breakouts have been observed at the ground surface 

north of the HTD on the steep slope which leads down to the 

Quinapoxet River. Some of these leachate breakouts form 

several small streams have been stained a yellow-orange color. 
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Waste Characteristics - continued 

It has been estimated that flow from the major breakout named 

"Red Brook," can be up to 10 gallons/minute (7). This leachate 

at times has been described as foamy, whitish-colored with a 

pronounced odor (7). Other leachate streams which were 

observed on site flowing towards the Quinapoxet River exhibited 

flows of only 1-2 gallons/minute. 

3.1.2 WASTE MANAGEMENT/DISPOSITION 

Open dumping commenced in 1959 on property owned by the Town of 

Holden and known as HTO. In 1970, plans were developed by a 

consultant to the Town of Holden to operate and develop the HTD 

as a sanitary landfill using a cut and fill landfilling 

technique. The landfill is located in an area previously used 

for sand and gravel mining. Site security consists of a locked 

gate on the access road located immediately south of the HTD. 

The sides of the access road are also fenced. The landfill 

site contains a maintenance building/storage shed for landfill 

equipment. Water for sanitary facilities and vehicle washing 

is provided by an on-site well. 

The HTD was cited on 1 May 1981 by the DEQE for violations of 

1) the regulations for the disposal of solid waste by sanitary 

landfill and 2) drinking water regulations. On 4 August 1981, 

the Town of Holden proposed a voluntary compliance plan to 

serve in place of a formal compliance order which would have 

been issued by the DEQE. This plan consisted of a topographic 

survey of the HTD, and design of surface flow diversion for the 

completed face of the HTD. The topographic survey of the HTD 

is estimated to be completed by December 1981. Final 

impervious soil cover is being purchased for the completed 

portions of the HTD (approximately 30-40% of the total 

available landfill area) in order to prevent any surface water 

infiltration as outlined above. 

recycled paper 
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3.1 Waste Management/Disposition - continued 

It has been estimated that landfilling capacity at the HTD will 

run out by 1988 (6). The HTD receives mixed municipal refuse/ 

industrial waste between 10 a.m. and 4 p.m. five days per week, 

There are no weighing scales for truck delivery, however, the 

Town of Holden has performed two surveys in 1975 and 1979 to 

quantify the amount of landfill volume which is still available 

for waste disposal. In 1975, 240.20 acre-feet were available 

for landfilling whereas in 1979 only 62.75 acre-feet remained 

available (6), 

3.2 PATHWAYS AND RECEPTORS 

3.2.1 Air Contamination 

Ambient air monitoring for organic vapors has not been conducted 

at the Holden site. However, EPA Investigators have detected 

pronounced odors in the vicinity of the leachate breakouts north 

of the HTD on site inspections in May 1980 and April 1981. 

3.2.2 Surface and Groundwater Contamination 

Surface water from the HTD may flow off-site in a southerly 

direction, eventually draining into the Quinapoxet River. 

Surface water from the HTD can also flow in a northerly 

direction off-site down a steep embankment and into the 

Quinapoxet River downstream from the previously described 

surface flow discharge location. The Quinapoxet River at this 

point is located approximately one and one-quarter mile from its 

discharge into the Wachusett Reservoir, which is a drinking 

water supply for the Boston metropolitan area. There are two 

surface water features on site which include a small pond 

located adjacent and to the west of the HTD and a series of 

groundwater leachate breakouts, north of the HTD, some of which 

form small leachate streams. 

Surface water at various locations on and off site has been 

sampled and analyzed. Results of purgeable organic analysis on 

samples taken from the Quinapoxet River at the confluence with 

the HTD leachate stream (Red Brook) are presented in Table 1. 

Concentrations of contaminants was determined only for the 

priority pollutants listed in Table 1. 

recycled paper 
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TABLE 1 

Quinapoxet River Analysis 

March 1980 

Compound Approx. 

Dichloro-fluoro-raethane* 

Acetone* 

Isopropyl Alcohol* 

1,1-dichloroethane 

1,1-dichloroethylene 

trans-1,2-dichloroethylene 

methyl ethyl ketone* 

1,1,1-trichloroethane 

trichloroethylene 

benzene 

methyl methacrylate* 

methyl isobutyl ketone* 

toluene 

ethylbenzene 

tetrachloroethylene 

. Cone, (ppb) 

100 

10 

20 

L600 

1 

4 

30 

3 

2 

Compound 

May 1980 

Approx. Cone, (ppb) 

acetone* 

methyl ethyl ketone* 

methyl isobutyl ketone* 

Isopropyl alcohol* 

1,1,1-trichloroethane 

* • non-priority pollutant, therefore not quantified 

L • greater than 
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2 Pathways and Receptors - continued 

In May 1980 additional surface water samples were taken for 

purgeable organic analysis from the Quinapoxet River upstream 

from the HTD site as well as from the on-site pond located 

immediately west of the HTD. No volatile organic compounds were 

detected in these samples. Additional surface water samples 

were collected in July 1981 for purgeable organic analysis. 

Results of this analysis are presented in Appendix B; however, 

no contaminants were detected in the surface water of the pond 

(reference No. LOO5) or the Quinapoxet River (reference Nos. 

001, 002) both upstream and immediately downstream of the site. 

Furthermore, no contaminants were detected from limited surface 

water sampling in the Quinapoxet river conducted again in 

November 1981. 

The groundwater leachate breakouts, located north of the HTD 

near the Quinapoxet River were also sampled and analyzed in July 

and November 1981. The main leachate stream was sampled at 

several locations upstream from the Quinapoxet River. Purgeable 

volatile organic analysis results showed in part the presence of 

the following compounds: 

Concentration Range (ppb) 

1,1-dichloroethane 1.1-59 

trans-l,2-dichloroethylene :9 - 16 

1,1,1-trichloroethane trace- 65 

toluene trace - 11 

ethylbenzene - 0 - 3 

xylenes 0 - 8 

These compounds, however, were not detected in the main leachate 

stream prior to entering the Quinapoxet River. (See Appendix B, 

reference Nos. L1A, LIB and L1C, for analytical results and 

Figure 2 for sampling locations) 

Other leachate streams which enter the Quinapoxet River,200 to 

500 feet upstream of the main leachate stream were sampled prior 

to entering the Quinapoxet River. The analysis of samples taken 

in July 1981 (Appendix B, Reference Nos. L02, L03, L04, L05) 

detected no volatile organic compounds except 220 ppb of dioxane 

recycled paper • 
3-5 ecology and environment, inc. 



Fl-8107-02 

2 Pathways and Receptors - continued 

in the leachate stream which enters the Quinapoxet River 500 

feet upstream from the main leachate stream. Analysis of 

samples taken in November 1981 from the other leachate streams 

showed in part the presence of the following compounds: 

Concentration Ranges (ppb) 

1.1-dichloroethane 19 - 210 

1,1,1-trichloroethane 2.6 - 240 

toluene 1.7 - 21 

1,2-dichloroethylene 3.8 - 21 

1,2-dichloroethane 1 . 2 - 2 1 

vinyl chloride 17 - 190 

A conclusion can be made from observation of the analytical 

results on the leachate breakouts and other surface waters that 

there is a tremendous variation of contaminant concentrations 

detected at various sampling times. The presence/absence of 

certain contaminants at different sampling times particularly in 

the leachate breakouts also confirms this variability. 

Available analytical data indicate that the Wachusett Reservoir, 

which is fed by the Quinapoxet River, was sampled only in May 

1980 and November 1981. No contaminants were detected in 1980, 

however, less than 0.5 ppb of toluene was detected in 1981. 

Settling ponds are to be constructed at the Route 1-190/ 

Quinapoxet River Sridge crossing construction site which is 

located to the east of the site. Groundwater removed during the 

bridge abutment foundation construction will be pumped into 

these settling ponds.. 

Six groundwater monitoring wells were installed on site by the 

State of Massachusetts in November 1980. These wells, all 

located between the HTD and the Quinapoxet River, were not 

properly constructed or adequately secured (8). There is also a 

welL on site used to supply water for the HTD equipment. 
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2 Pathways and Receptors - continued 

Furgeable volatile organic analysis of the on-site well did not 

detect any volatile organic compounds. Table 2 presents a 

partial list of the volatile organics detected during sampling/ 

analysis of the six groundwater monitoring wells. Locations of 

these wells are plotted on Figure 2. 

Comparison of the analytical data presented in this section 

indicates that the same contaminants are present in the 

groundwater north of the HTD, the leachate breakouts north of 

the HTD and the Quinapoxet River. 

3.2.3 Direct Contact 

Limited sampling/analysis of the groundwater leachate breakouts/ 

streams located north of the HTD indicates that the site does 

not presently constitute a direct contact health hazard. 

Vehicular access is limited at the HTD from the southern site 

access road; however, access by foot can be gained to the site 

along its boundaries. A full site inspection combined with 

further monitoring of surface water and leachate as well as the 

landfill closure techniques will determine more conclusively if 

there is any potential on site for direct exposure to any 

hazardous and toxic chemicals. 
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TABLE 2 

i 

Groundwater Monitoring Well Analyses (ppb) 

Holden, Massachusetts 

1 9 8 1 

#1* #2 #3 #4 

1,1-dichloroethane 

trans-1,2-dichloroethylene 

1,1,1-trichloroethane 

benzene 

toluene 

ethylbenzene 

vinyl chloride 

xylenes 

dioxane 

01/28 

159 

34 

298 

12 

114 

18 

ND 

ND 

ND 

01/28 

ND 

42 

ND 

12 

85 

17 

ND 

ND 

ND 

07/23 

ND 

25 

ND 

9 

67 

8 

100 

50 

ND 

11/03 

ND 

17 

ND 

2.3 

61 

16 

190 

30 

ND 

01/28 

ND 

40 

ND 

10 

102 

13 

ND 

ND 

ND 

07/23 

1 

6 

ND 

9 

62 

13 

18 

26 

ND 

01/28 

5 

15 

ND 

8 

4 

12 

ND 

ND 

ND 

07/23 

3 

16 

ND 

3 

2 

1 

.34 

3 

ND 

01/28 

12 

16 

ND 

20 

120 

35 

ND 

ND 

ND 

07 

1 

1 

* • Well #1 was dry on 7/23/81 therefore no sample collected. 
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SECTION 4 - CONCLUSIONS AND RECOMMENDATIONS 

This preliminary assessment summarizes available information on the HTD 

site history and the results of sampling/analysis of both surface water 

and groundwater suspected of being contaminated by the HTD facility. This 

assessment raises two issues regarding the site which should be addressed. 

These issues are: 

In the short term, 

1. Does the site possess the potential for any immediate health effects 
from either possible contamination of the MDC Hachusett Reservoir, 
(via the Quinapoxet River), or 1-190 Bridge Crossing construction 
activities where potentially contaminated groundwater must be pumped 
to manmade surface impoundments, or direct contact with leachate 
streams and other surface water on site? 

In the long term, 

2. What is the extent of groundwater/bedrock contamination on and off 
site, can the leachate flow(s) be fully characterised as to 
quantity/quality (remedial options), and what effects will future HTD 
operations have on surface water/groundwater contamination? 

The following recommendations are presented in the order in which 

they should be executed. The purpose of these recommendations is to fill 

in the gaps in information currently available regarding the site and the 

three contaminant pathways - air, surface water and groundwater. It also 

seeks to gather analytical data on a more continuous basis to better 

.characterize the contaminants and their concentrations. 

1. Perform site inspection and use a portable organic vapor analyzer 
to characterize area of leachate breakouts (air pathway). 

2. Site inspection should also include sampling/OVA analysis of 
wachusett Reservoir, Quinapoxet River downstream, HTD Pond and 
off-site surface water to the east and south of the site (surface 
water pathway) 

3. Review activities of construction personnel in regard to contact with 
and disposal of any contaminated groundwater resulting from bridge 
abutment construction procedures (groundwater pathway) 
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Section 4 - Conclusions and Recommendations - continued 

4. Review existing HTD closure plans and operations with regard to 
minimizing/avoiding further site contamination (all pathways) 

5. Monitor leachate breakouts, HTD Pond, Quinapoxet River and the 
Wachusett Reservoir on a continuous basis (i.e. monthly) to more 
accurately assess the surface water contamination which exists based 
on past random limited surface water sampling, the results of which 
were extremely variable. 

6. Survey remaining areas of the site in addition to those areas 
currently being completed by the Town of Holden. The purpose of the 
survey is to produce a topographical base site map (1" " 100') with 
existing manmade features such as dirt roads, boundaries, power 
lines, surface water, existing wells, etc. This map will cover the 
area bounded by Wachusett River Street to the south and east, the 
Quinapoxet River to the north and along the west side of the HTD 
Pond. It will be used to develop further site investigatory work 
(i.e. subsurface geophysical, groundwater monitoring wells) 

7. Perform a full field investigation which includes an electrical 
resistivity (ER) subsurface site investigation for all areas 
surrounding the HTD to assess potential horizontal contaminant plume 
migration from the HTD and to also determine groundwater/bedrock 
profiles. The profiles will be used to understand the complete 
hydrogeology of the site and how it effects the on-site pond and 
leachate breakouts. 

8. Measure surface water and groundwater table elevations concurrently 
with ER study. 

9. Perform a seismic refraction study on site as needed to verify and/or 
determine bedrock/groundwater contours. 

10. Submit Interim Field Investigation report. 

11. Develop and implement groundwater well monitoring program to assess 
full aquifer and bedrock contamination (vertical migration) and to 
allow continuous monitoring of horizontal plume migration. 

12. Sampling/analysis of groundwater monitoring wells. 

13. Quantify leachate flow into the Quinapoxet River. 

14. Review future plans by the Town of Holden for the HTD. 

15. Complete field investigation report. 

Recommendations 1,2,3 and 4 are intended for short term study and 

investigation whereas items 5 through 15 will require considerably 

more time, planning and effort and seek to gather data necessary for 

any long term remedial options. 
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PRIORITY POLLUTANT ANALYTICAL RESULTS 
GROUNDWATER MONITORING WELL S' 1NG 

locatlom Holden, Mass* 
Sampling Patei, July J.yS'1 

VOLAT1LES <uqA) WOA 
MONITORING WELL REFERENCE NUKOERfS? 

W>3 W Q * j W O i 
acrolein >V/7 _#£. Aff. 
acrylonitrlle MS W MB 
benzene JL 
carbon t a t r achlgrlda <y_p MB #0 
cMorobenzan* JVQ MB. J£L 
1.2-di ch1oroet hana MS MS MS. 
1tT.T-trichtoroet.hen8 MS MS /V£> 
I jJ -d ich 1 oroethene MO. JUL 
1t1.2-trichloroethane MJ2. MJl MB 
1.1,2.2-tetrachloroethftftc MB. MB. MB. 
chloroethane MS MB. MR 
2-chloroethylvinyl ether MB. MS. MB. 
chlorofom /VP MS. MR 
•. .-dichloroethylane 1.1- A/O MS. MS 
1,2-trans-dichloroethylene *2- u. 
1,2-dlchloropropane MB. MS, MS 
1(3-d i chlo rop ropy1ane -MS. MS A/Q 
ethylbenzene ja . -ia. ^22-
methylene chloride MB. MB A/O 
methyl chloride MB. MS MS 
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brooiofora MS MB. MB. 
d i ch1orobromowethant MS. MS hjO 
tri chlorofluorowethane MS MB Ma 
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toluene JJL JVL. A&. 
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xylene* SO ML. JJLCL 
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iaopro&anol MB MB MB. 
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butenal MB MS MB 
C-7 ellcane MB. MB Md. 
utethyl leobutyl ketone MB MB MB 
hexano) MS -MB MS 
C-3 benzene MS MB MS 
C-> alkane MIL N& MB 
trichlorotrifluoroethane MB. A/& MS 
dichlorotrifluoroethi NV> MB MB 
C-e ellcene MB. -MJZ. MB 
hexanol MS MB Ma 
C-B ketone MB MS MB 
aldehyde MS MB MB 
tetrehydro fwen I MB. MS Ms 

maftcuXf p£>£*ejjT Pftehfo/T MB 
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paesCMT e^meNr £JB 

POeiGHT 

MB MB P&Z4EUT 

ttftnr . 
•but paflap«i fr+/>nr-

MS MB MS u££u 
MB MS MA P&teevr 

jAuaxjJout— MB Ma MB &Dm.<*rUT-

h&fit<!Lrn>»re.h 
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PRIORITY POLLUTANT ANALYTICAL 1LTS 
GROUNDWATER MONITORING WELL SAK _WG 

Locatlom Holden, Mass 
Semolina 5aUt July l^'Hl" 

VOLATUES ( U Q / 1 ) 1 W 0 6 
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2-chloroethylvinyl ether 
eti lore forts 
1.1-dichloroethylene 
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bromofor* 
dichlorobrwnomethane -
trichlorofluoromethane 
dichlorodi fluoromethane " 
ch1orodibromomethene 
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.... „,._ MP,. 
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/? 
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„„ft"> 
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. £ » £ 5 ' i l l t . » 
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MONITORING WELL REFERENCE NUMUER(S) 
t,( J\ 

Np 

NO 
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M& 
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, .... j V f f , 
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£4 
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. , A / f i . 

,__ m.,dP 
NO 

MP 
A / D 

,/t 
_ <Yi>, 

, __Aip 
' 4 , •' 

A/t> 

;lm .J/Q 
MO 
MP 

_ ,., , HP, 
A/^> 

*4P 
A / D 

Mt> 
// 

M*> 
A/D 

ff 
, MP 

MP 
M§ 

peeteuT 
MP 

MP 
, f>«£S(*AJT , 

A//P 
A/O 
A/D 

"A? 
i V P 
M> 
A ^ H , 

* / D 

, , * " > 
^fc 
, j J p 
,/sfft 
A/D 
A / & 
/ J f t 

V O I A / n 

i / r t 
A / D 
A / D 
Mo 
Mr> 
A / D 
A / D 

se
at 

Nt> 
A / D 
A/D 
A / D 
A/D 
A / D 

P 
A / D 
At& 
A/D 
A / D 
A/t> 
A/D 
ND 
Kit* 
K/n 
V B 
A ! » 
//£> 

& 
MD 

A J B 

NP 
NZ> 
* J D 
W D 

peeiE-wr 
HD 
f4D 

peesewT 
AID 
A/fi 
NO 
hint 
/UB 
>iD 

- A/ft 
j i /n 
M b 
AiO 
A/l» 
Air> 
*JP> 

A/O 
A/D 
A/A 

\ C/dL 

MP 
MP 
ur> 

MP 
MP 
MP 
Mf? 
NQ 
Alto 
A/f> 
"(? 
xift 
KID 
ur> 
A/A 
!/£> 
A/tt 
U D 
A /0 
MO 
A / B 

A J O 

AJi> 
W » 
A/O 
A/ft 
A7D 
U D 
AJD 
Jji> 

A / D 

A/D 
Pe££EHT 

, A/D 
Pae^FiAiT 

VD, 
A / D 

^ 
A / p , 

/V> 
A / D 
A/p 
A/D 
A / A 
A//> 
A/l> 
J j f t 
A iD 

Aif> 
W b 
A / 1 > 

AJD 
A I D 

pQ&s&rr 

klh t « tU»4- l Y a * h « * t v a r 

lwaliejyiWie^ie>l^lM*yU»^n<' 



PRIORITY POLLUTANT ANALYTICAL '""ULTS 
GROUNOWATEH MONITORING WELL SA INC 

Locet loot Holden, Hass 
Sampling DeLe;j^ly 1981 

VDLATJLES W l ) 

a c r o l e i n ,,„ 
e c r y J o n i t r i l e 
benzene 
carbon t e t r a c h l o r i d e 

chlorobenzene 
1 , 2 - d l c h l o r o e t h * n e 
1 , 1 , 1 - t r i c h l o r o e L h e n e 

1 , 1 - d i c h l o r o a t b e n e 
1 . 1 , 2 - t r i c h l o r o e t h e n e 
1 , 1 , 2 ^ - t e t r s c h l o r o e t h a n e 

ch lo roe thane 
2 - c h l o r o e t h v l v i n y l e t h e r 
c h l o r o f o r m 
1 r 1 - d i e h l o r o e t h y l e n e 

1 . Z - t r a n e - d i c h l o r o e t h y l a n e 
1 , 2 - d i c h l o roor w a n e 
T , 7 - d i c h l o r o o r o p y l e n e 
e thy lbenzene - ' 
methylene c h l o r i d e 
• e t h y l c h l o r i d e 
methy l bromide 

brorooforw 
dichlorobromomethane • 
t r i c h l o r o f l u o r o m e t h a n e 
d l c h l o r o d i f l u o r o n e t h a n e " 
c h l orodibronomethane 
t e t r e c h 1 o r o e t h y l e n e 
t o l u e n e 

t T i c h 1 o r o e t h y l e n e 
v i n y l c h l o r i d e 

O T H E R t W l ) 
xy lenes 
d ich l o r o f l u o r m e t h a n e 
• e e l o n e 
isopropeno l 
methy l e t h y l k e t o n e 
b u t e n o l 

C-7 e lkene 
methyl l a o b u t y l k e t o n e 
hexerwl 

C-3 benzene 
C-9 e l k e n e 
t r i c h l o r o t r i r i u o r o e t h e n e 
d i c h l o r o t r i r i u o r o e t h e n e 
C-4 e lkene 

hexenol 
C-B ketone 
aldehyde 

- - t e t r a r i y d r o f u r a n 

rfltoxfcnf. , „ 
pe*\+n*\r>\ 

2~OZ 
Nf> 

A / 6 
1 VP 

HO 
/ V D 
Mto 
Nr> 

A/£> 
A / D 

hif> 
ur> 

Nti 
^9 
AtD 

A/P 
A / D 
A / D 

A//> 
MO 
Mt> 
JL/D 
A / O 
AtO 

A / D 
A/D 

... ,_ , -A//J 
A / D 
A /O 
rt& 
A / O 

If1* 
A / D 

A / D 
A /D 
A/ f t 
A / D 

V/> 
A / D 

MO 

A/D 
Ato 

AJ/> 
A / D 

A/D 

A / D 

jJi> 
yit> 
A / D 

* / f f 
L A / a 

MONITORING WELL REFERENCE NUHUER(S) 

L.03 

NP 
A/ /? 

Nt? 

A / P 

,_,., .-Ma 
HP 

., AJP 
. , . .. N& 

yva. 
NP 
A / D 

,A*P 

, "° V0 
NO 

h., ..' . . M? 
A/P 

, . A / a . 

*/P 
A/*> 
>Vp 

A / O 
A/P 
A/O 
A / p 

, .JVP 
fJtp 
A / D 

A/° 
, **» 

A^ 
, A / D . 

, A/D 
A / O 

A»fr 
A / D 

,_. ,. .„_ , HQ.. 
MP 
*J& 
A / £ 

., . jf i /Q, 
A / D 

rV i? 
A / D 

A>D 
A J P 
A i D 

Mre 
VO 
A l O 

I.C4 

V ? 
A / D 
A / D 

A J « > 

* / f t 
A / O 
A* ft 
A I D 

A l p 

AJfl* 

A J P 
A/to 
A / O 
U n 
A / D 
* J D 

A / D 
A ) n 
AJD 
A / D 

A / D 
W D 
A/D 
A / D 
A / D 

»h/0 
U f t 

A I D 
N*> 

A I D 

M D 

U h 
W D 

W>, 
N O 
A / D 
A I D 

A'/? 
A / D 
M b 
A/f> 

AJfl 
N B 

ni r> 

iVr> 
Alfa 

MD 
M b 

AAO 

_ jpesseur 

2 t f 0 D ~ 

N£>, 
A/ f t 

W D 
A / D 

A / b 
M D 

we 
M D 
A I D 
A J D 

W D 

A l p 
M D 
A / D 
A i n 
A /D 

, , . . „ MOt, 
A / f t 
A / D 
A / D 
Ail> 
A / O 

A / D 
M D 

W f t 
A J B 

AJD 
«Jh 

f j D 
W D 

M D 
A I D 
t J t i 

A / D 
W D 

'h'O 
M D 

^ & 
« . ID 

A / D 
W D 

N D 

W D 
A / D 
M n 
»Jr» 
j J D 
W^D 

k | D 
A I D 

A i b - r v / ^ - ^ f - ^ ^ f f P f , „ , 

• 

peologf and environment, Inc. 



PRIORITY POLLUTANT ANALYTICAL e^ULTS 
GROUNDWATER MONITORING HELL S/ INC 

Localiom Holden. Mass 
Sampling Dote July7 T9ST 

VOLATILES ( U Q / 1 ) 

acrolein 
a e r y l a n l t t l i e 
benzene 
carbon tetrachlor ide 
chlorobenzan* 
1,2-dichloroethane 
1,1,1-tr ichlorDelhene 
1^ 1-di ehloroethene 
1,1 f 2 - t r iehloroethww 
1,1,2,2-telrachloroethane 
chloroeLhane 
2-chloroetr»ytvinyl eLhiir 
chloroforn 
1.1-diehlorcethylene 
112-1rana-d}chloroethy1ene 
1,2-dichloropropane 
T.Vdichloropropvlene 
ethylbenzene - ' 
ne thy lane chloride 
methyl chloride 
methyl bromide 
broBiororn 
dichlorobromomathane • 
t r i eh1orofluoromethane 
dicMorodifluorooiathane " 
chlorodibromomethane 
tetrachloroethylene 

1 toluene 
t r i ch1oroethy1en* 
v iny l chloride 

O T H E R t W l ) 
xvlenea 
dichlorof1uoromethane 
acetone 
iaopropenol 
• e t h y l ethyl ketone 
butsnol 
€•7 alkene 
•e thy l isobutyl ketone 
hexanol 
C-3 benzene 
C-9 alkene 
tr lchloroLrir iuoroethane 
diehlorotr l f luoroethene 
C-6 elkene 
hexanol 
C-fl ketone 
aldehyde 
totrahydrofuran 

B u m a W e f M 
NO 
NO 

> A/£> 
A/£> 
fjp 
*Jfo 

HD 

A/O 
A / f t 
AtO 

A/fS 
AiJ> 
Alp 
*io 
A f O 
A /p 

Vf> 
A/,N 
A//} 

A A 
A//> 
AJt> 

AfP 
A/i> 
A/£> 
Ato 

, AW* 
A/£> 

/Jf> 
A / b 

A/O 
Ayo 
A/ft 
A/f t 
NO 

, ND 
NO 
kin 
rtp 
A/ft 

::**P 
U f t 

n#> 
N D 
tJb 
J J D 

N ^ 
- , rMD 

MONITORING WELL REFERENCE NUMUER(S) 

oat 
A/O 

*Q 
/vp 
/to 

_ _ „ , Aj?, 
, . _. Aip, 

W/P 
_. ,_ ,. .jtffr, 

VP 
,. ., _ , ...iMP,, 

Ain 

w> 
*">,, 
*K> 
rVP 
/^ 6 

A / / > 

• ^ b 

*J f t 

. ^ P 
A / A 
A/fc> 

* & 
, V a * 

A/0 
,, _ „ Affi 

A/ft 
AfiJ, 
4/» 
A / D 

A/f t 
..A/ft 

, f*/ff 
*7 f t 

A/ft 
Aif t 

JUD 
. * " > 

,._ _.tffc 
ft//? 
MB 
Wfi 

,, , Nf> 
/rjG> 
M*> 

,. n f ) 
M b 

. . . . - K b 

o o a 
*£> 
AfO 
AJ£> 
UP 
JJO 
A/D 
AJO 
AID 
tin 
+Jp 
AJO 
Jj f t 
A io 
Aif t 
Atf> 
A//) 
/ / f t 
/ JO 
A f n 

A / « 
Ato 
A / n 
JL/ft 

*4t> 
A / D 

A/D 
A J £ 

kit> 
Mb 
A/ft 

A / n 
A / f t 
A/ft 
A«ft 
Ub 
ua 
kin 
nn 
*)D 
tJD 
HP 
A/ft 

*J f i 

*J f t 
M B 

, *i*-1 
N£ 
HI; 

' 

• 

' 

,"' "' ' 

-

. 

• 

IJCi* K)«4 to-++r+X>A 

recycled paper Mwkigy ami —niwmiaiiti tnn 
ecology ami environment uw. 



# EPA POTENTIAL HAZARDOUS WASTE SITE 
IDENTIFICATION AND PRELIMINARY ASSESSMENT 

fiitjION s't-fe'WuMBfrut^1^* #*£ ' " 
t Until by Uq) 

HOT!: Thtt form U completed for each potential hazardous wast* lite to help sat priori tie* for site inspection, Th« Information 
submitted on this faun Is battd on available racorda and may ha updated o« subsequent forms a* a result of additional inquiries 
•ad on-site inspects**)*. 

GENERAL INSTRUCTIONS! Complete Sectiona I and HI through X as completely ae pbtaibte before Section II (Pftimttuty 
Aaaeaatnentjt, Pile thisifww In the Rational Hasardoue WeateLoE Fil* and submit a copy to: U.S. Environmental Protection 
Agency!' Sit* Tracking Syetao; Hasardou* Vaata Enforcement Task Force (gN<-333)t 461 M St., SWi Washington, DC 20460. 

I. SITE IDENTIFICATION 
A. SITE-NAME 

H-OIGA&LS TV>„. 
C. CITY 

At? {&£f?LSt' 

0U#\j3 

sna 

". STREETtfor other famttUtr) 

0, STATS E. I I P CODE F. COUNTY NAME 

0. OWMtR/OPERATOR (H known} 
t. NAME 

n •O^Uts J2 -f HrJJ^ 
Z. TELEPHONE NUMBER 

H, TYPE OF OWNERSHIP 

f i t . FEDERAL O l . STATS 0 » - COUNTY [ 0 A MUNIC'PAL • > PRIVATE [^"S UNKNOWN 

t. SITE DESCRIPTION 

ffill-KSiC-t j& r4 f CtA<WP 
J. HOW IDENTIFY ID fl,*., ellJeen'e cumpfrtni; OSHA cinttont, •(*,> 

£i° & " J o h-A^ Hrt^kzl^r' 
K. DATE IDENTIFIED 

(mo., day. As ft,) 

5/ f / eo 
L. PRINCIPAL STATE CONTACT 

I . NAME 

sCJAtf WflC-&9Sl\ \6t~7 7*G-6'373 
S. TELEPHONE NUMItM 

H . IPRELIMINARY ASSESSMENTfeomprer* thta action last) 

A. APPARENT SERIOUSNESS OF PROBLEM 

t 2 t r f i T 0 H • * • WKOIUM Q S . LOW • * NONE £ > UNKNOWN 

ttLC0f;tt«NOATION 

J™! t . NO ACTION NEEDED (no tft+rd) 

fCTSTsiTE INSPECTION NESDCO 
a . TVMYATlVklA SCHEDULES FORt 

V. W I . L aa PERFORMED avt 

J?/9t//C> if To '"J&v~ff 

• 2. IMMEDIATE SITE INSPECTION NEEDED 
a. TENTAT VELY K H t O U L E O FOR: 

b. * I L L I I > E R F a * M t D avt 

r * ) 4 . SITE INSPECTION NEEDED (lew priority) 

C. PREPARER INFORMATION 
I . NAME 

^T%c^<^ tCs ^ /e/*z**ffly 

3. TELEPHONE N U M t M I». DA re (n»...a>rt a JT.J. 

^ / T / ^ ^ 7 - 7 L ^ l.r/?.syr? _ 
I I I . SITE INFORMATION 

A. SITE STATU* 
f H - f . (ACTIVE (Ttuto* Mdi»lr*aJ or 
nunlclp*/ #lfe» mhloh a/e evtof uaerf 
f t t treat* trrmttotnl, tloraf. at atJepeeel 
on a eoRtfnufaf bttls, »m» tt (n»e» 
fluetrilrO. 

B. IS GENERATOR ON SITEt 

HS-cito 

• 8. INACTIVE (Thoto 
•7?** wfclcfc tut totifr rasefr* 
treat* *.>. 

TTfieVe (Me* thai inctuJt tilth IncfoWe llko •imianU»t dtmrHrtf" «•*•** 
no refuter or condnufnj ue* 0/ the lite (at »*•(* t»*pe**r Aae occurred.) 

Q j , YSSf*p*e<rc * • ' • " • " " ' * rtmr-dJfli sJC Cotfej; 

C. A«EA OF * I T « fin aoreO 

/ s 
£ . ARE TNERB »UILOWOS ON THE SITEt 

0 . IF APPARENT SERIOUSNESS OF SITE 13 HIGH, SPECIFY COORDINATES 
1. LATITUOB feVf.-etlrt.-eec.) I * . * . O N « I T U O E (4*i—mtn,-*e«.; 

Q t . N O E T ^ VES<epee»r>. &fir<S T ^ ^ /̂ ? Y l&&(l£L/L. 
_ L l ^ ^ — 

T2676VZ 0»*7«) 
Crtrt/Hitir' On rturrrsi-

file:///6t~7
http://dat.-mtn.~tae


. WASTE RELATED IMFORMATION fconfJm,. 
" " i . LIST SUBSTANCES O f GREATEST CONCERN WHICH MAY I E ON ttit, SITE (pfe* In dwndfnf trtfvr of ft#*«tfj. """ ~ 

4. ADDITIONAL COMMENTS ON NARRATIVE DESCRIPTION O f SITUATION KNOWN ON REPORTED TO EXIST AT THE SIT* . 

VI . HAZARD DESCRIPTION 

A. TYPE OF HAZARD 

1 . NO HAZARD 

» ,HUMANHtALTH 

. MOH>WDRKCH 
** INJURY/EXPOSURE 

4. WOU K M INJURY 

- CONTAMINATION 
•• OF WATER SUPPLY 

. CONTAMINATION 
" ' OF FOOO CHAIN 

, CONTAMINATION 
' * OF CROWNO WATER 

t CONTAMINATION 
• • OF (UNFACE WATtR 

, DAMACS TO 
*• FLORA/FAUNA 

IS. FISH KILL 

. , CONTAMINA1,.N 
" ' OF AIR 

1>< NOTICEAOLK ODOR* 

1 * . CONTAMINATION OFSOIL 

14. PROPERTY OAMACE 

1 * . FINK OH EXPLOSION 

, . SPILLs/LEAKINO CONTAINERS/ 
' * • RUNOFF/STAN DINS LtOUIOS 

, . SEWER, STORM 
" • C H A I N PROBLEM* 

1», EHOSIOtt PROBLEMS 

IS. INAOEPUATE SECURITY 

10. INCOMPATIBLE WASTES 

* » . MtONIBHT QUMPINC 

a a. tftn\n(f*e(lr): 

POTEN-

HAZAND 
{tnttfr'XM 

vS 

IS 

t ^ 

1^ 
f* 

M^ 

u~ 
is-

* < • 

/ ^ 

ls^ 

u-J 

L— 

C. 
ALLtttEO 
1HCIDSHT 

»$&•',£&;> 

f 

i^ 

is-

L~— 

/ — 

a . DATE OF 
INCIDENT 

^ V - V ; . •,,•'• 

• 

•g~ **ifi*;<f<o 

'z-'f'ftftfU 

-^ srr#p$r? 

'x- <n*l<:;<fc? 

"5t_ s??4<tGrC 

E. REMARKS 

• • • • • m - • ' - - : ^ ' : : • - ' ^ • ' ; • ^ . - • 

-

{$~-/~~o±'i"ts& / ^ t ? 7 « i / - / f />o//t.n:>uei-

-3^^~ Q*<*~"v/?f>v*.<£T /Z.t i ^ -e^-

&** **-//$• z . , ft-*. ,<? s*~us,£^ 

, , <' *< *' 

^V^sf **/<--K?0 £ f X 
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HOLDEN LANDFILL RAMP OUTLINE 

.\ , V - ' ' 

\o *\<z 

EXECUTIVE SUMMARY 

Introduction 

Statement of Problem 

Purpose of Remedial Action Master Plan 

General Approach 

Initial Remedial Measures 

Remedial Investigation 

Source Control Remedial Actions 

Off-site Remedial Actions 

Schedule and Cost of Remedial VIarming Activities 

1.0 DATA COMPILATION AND EVALUATION 

1.1 Objective 

1.2 Behavior o£ Contaminants in the Environment 

1.3 Background 

A. S i t e Locat ion 

B. Environmental S e t t i n g 

C. S i t e H i s to ry 

D. P rev ious I n v e s t i g a t i o n s 

1.4 Data Requirements 

2.0 REMEDIAL PLANNING ACTIVITIES 

2.1 Introduction 

A, General Description of Remedial Planning Activities 

B. Development of a Comprehensive List of Remedial Action 

Alternatives 

2.2 Community Relations Plan 

2.3 Initial Remedial Measures 

A. Site- specific objectives 

B. Identification and evaluation of initial remedial measures 

a. Sampling/analysis of private wells on Maiden Street in 

Holden and town wells in West Boylston 

b. Installation of fence and warning signs at locations 

of contaminated surface water drainage (Red Brook) 

C. Implementation of Initial Remedial Measures 

Page 1 of 3 
••fCvcied oaoor miloey mid riivit-omiicrti 



/' 

Ti-8?Q9-03 

Holden Landfill Ramp Outline - continued 

2.A Source Control Remedial Actions 

A. Oite-specific Objectives 
B. Identification of Data Requirements 

C. Preliminary evaluation and initial screening of source 

control remedial actions 

a. No action 

b. Interception/treatment of contaminated groundwater 

c-. In-situ encapsulation of contaminant source(s) 

d, Removal of contaminant source(a) followed by secure 

disposal 

e. Combinations of the above actions 

V>. Detai Led Feasibility Study of Remaining Source Control 

Remedial Actions and Selection of Appropriate Action(s) 

E. Design/Implementation of Selected Source Control Remedial 

Action(s) 

F, Long-term On-site Monitoring 

2.5 Off-Site Remedial Actions 

Specific Objectives 

Identification of Data Requirements 

Preliminary Evaluation and Initial Screening of Off-site 

Remedial Actions 

a* Wo Action 

b. Interception/treatment of contaminated groundwater 

c. Interception/treatment of contaminated surface water 

drainage 

dt Removal of contaminated soil followed by secure 

disposal 

e. Operational modifications to Wachusett Reservoir 

system 

f. Combination;; of the above actions 

Detailed Feasibility Study of Remaining Off-site Remedial 

ActionCs) 

Design/Implementation of Selected Off-sitr* Remedial 

Actious(s) 

Page 2 of 3 
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Date 
ROUTING AND TKANSMtTTA.. 5U?' 

tt>! (Nam*, office symbol roo 
btiUtling, Agency/Post) 

m number, 

7 

s. 

ev 
Action 
Approval 
As Requested 

Flls 
Tor Clearane« 
For Co fraction 

Circulate L»*For Your Information 
Comment 
Coordination 

REMARKS 

Investigate 
JiJStiJg£ 

--

ffr/ZL 
Initiate Date 

Note and Return 
Per Cor wares 
Prepare Rep!) 

Hon 
f 

Sea Mo 
Signature 

DO NOT KM this form *s a RECCSO of approvals, concurrences, disposals, 
clearances, ; u$ similar actions 

fROtM; (Nam*, org. symbol, Agency/, list) 

[hud 1&M&>? 
6041-102 

Room No.—Bldg. 

OrriONAL FORM "*I (Rev. 7-76) 

FCMR (41 CfB) 101-11.206 





( 

1-1-8209-03 

Holden Land fill Rarnp Outline - continued 

3.0 REMEDIAL INVESTIGATION WORK PLAN 

3.1 Int rod.uct.ion 

3.2 Safety and Health Plan 

3.3 Sampling Protocol/Quality Control Plan 

3.4 Sampling/Analysis of Surface Water 

3.5 Determine Contaminant Dilution Rates and Water Quality in the 

Quinapoxet River and Wachusett Reservoir 

3.6 Perform Risk AnaLysis of Withdrawals from Wachusett Reservoir 

3./ Interpret Data Obtained During Previous Geophysical Studies 

3.8 Installation/Sampling/analysis of Groundwater Monitoring 

Wells 

3.9 Conduct Aquifer Pump Test(s) and Treatability Studies 

4.0 SCHEDULE AND COST ESTIMATES OF REMEDIAL PLANNING ACTIVITIES 

4.1 Community Relations Plan 

4.2 Initial Remedial Measures 

4.3 Remedial Investigation 

4.4 Feasibility Studies - Source Control and Off-site Remedial 

Actions 

4.5 Design of Selected Remedial Action(s) 

4.6 Implementation of Selected Remedial Action(s) 

4.7 Long-term On-site Monitoring 

-ee\: fid oacef 

Page 3 of 3 
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£ P A 6 (CINl 
tfl£V 4 80S 

^ ^ U v ' . O R A T O K S r i L ^ O H ' i O / i : v : : . ' K i : ^ : V V A i F : R E X A M I N A T I O N 

^««t iew-;^^--< r-/^a^t -'/* . (;1„ if\ MbV.A. v-
t i i .^^//*at<,«t« j f t * . . « ~ f * J - - > " i ^ ' - * — CH*,:WUOAi. * l N A L i b i b l y J i** t 

SERIAL NO. OF WATER SAMPLE JO^ZTTs 
ENDING DATE 

DATE MO DAY 0 F COMPOSITE. MO DAY YR. 
DATE OF SAMPLING COMPOSITE' r~~" ' ' ' r~™1 ,'~1 ' "~ 

STARTED U 

TURBIDITY [I t.u.)* | | ~ | » [ ^ j § 

s 
COLOR | 1 5 c . u . | " f H T C 

12 
*^j> 

1 3 

TOTAL DISSOLVED I j F ^ T ^ U I I 
SOLIDS ( 5 0 0 ) " I ' U -JUTJ I 1 

16 2<t 

CHLORIDE (250)* ' | j | [ A W f " ] 

24 
X 

21 

2B 

SULFATE (250)** 

NITRATE -NdO.r < Q H * t l 

SODIUM 

LITHIUM 

BARIUM (1 . )* 

ARSENIC 
(O.OSnFURNACE) 

SELENIUM (0.01)* 
(FURNACE) 

FLUORIDE (1.4 to 2.4)* 

SILICON [JIM 

OR DATE OF 
GRAB SAMPLE 

CALCIUM 

MAGNESIUM 

HARDNESS 
as CaC0 3 

ALKALINITY 
as CaC03 

SPECIFIC 
CONDUCTANCE 

pH (6.5-8.5)** 

CHROMIUM (TOTAL) 
(FURNACE) {-05) * 

I r- 0 3 ^ ! 
7 8 

•ZCD-D 
27 31 

rm-rn 
1 1 14 

Lxm-
1 7 2 0 

I — 1 — n r r r n INHCRCM 
I | m S i * " 25 

Am 
IWI lCf tOMOHS 

Ci 

16 

•^'S 
1 7 

SILVER (0.05}" 

<C I l» [5 j I I I COPPER (1.0)" 
4 0 44 

<D'[iEl 
2 3 2 7 

0 2-
2 8 32 

<OEE ^ 
MANGANESE (0.05) 
(SPECT.) D4eM 

34 3 8 

D#[ID mow (03)" (SPECTI ••ESI 
6 6 

2 2 2S. 

ALUMINUM 

•primary MCL 

r i T l,r~|—1 

rTTI'ITTI 
f.fv 61 

Lm.[ 

CADMIUM (0.010)* ( F U R N A C E ^ [ ^ ] » [ o [ o [ 2 _ ] 
58 G2 

ZINC is)** <^n# [5H~m 
64 6 0 

MERCURY (0.002)* <̂  P]*[H^ p 0151^ 
7S 75' 

REMARKS; 
62 6 7 

•Secondary MCL LAB. NO. 

Alt values are milligrams per titer unless otherwise noted. Date Completed _ ^ 
if-, *2 * =* 



tfA e (CiN) • U.K. E : N V r " > w ^ l ! i J T A L ^ O T m T i O N A G E N C Y 
J . & J S V ^ ' M * ' * - * ' . O i ; ICE C« R?. :.Sl.ARCH A r ^ D U E V ; : L O - ' W f )X 
a t ( f i - i ^ck . B «1 ; ' .e fc i - D R I N K I N G W A T E R R E S E A H C H U I V S 3 I 0 N 

o ^ f c - f . . 8 0 R A T O R Y R E P O R T OF D R I N K I N G W A T E R t l X A M t N A T I O N | ^ v ' V 

^ ^ ' • t f ^ i - V^ALYSIS ^ ^ 

Z«A,~~A-~R^X.
 S E R I A L N 0 ' OF WATER SAMPLE ' ' ' " " ' " ' ' 

0 3 

»>( & t 

DATE OF SAMPLING COMPOSITE 
STARTED L 

1 6 
ENDING DATE 

D A T E . MQ- . " A Y OF r n y p n Q i T F J p _ DAY YR 
OR DATE OF 

GRAB SAMPLE 
i\< \0 ^ 

7 8 

TURBIDITY |l t.o.|* 

COLOR (15c-u.)** 

EU-CD 
13 

TAL DISSOLVED [ I s T f r T / ' l J I 
L iDS{ t ; oo r * l — b = i - h o i £ J L_J 

16 ZO 

CHLORinL- (?50)** j j U T P I e j 1 

TOTAL 
SO 

SULFATE (250!** . 

NITRATE -N (10.)" 

SODIUM 

LITHIUM 

BARIUM (1 . )* 

ARSENIC 
(0.05}*(FURNACEJ 

SELENIUM (0.01)* 
(FURNACE) 

25 2 8 

CALCIUM 

MAGNESIUM 

HARDNESS 
as CaC03 

ALKALINITY 
as CaC0 3 

SPECIFIC 
CONDUCTANCE 

pH (6.5.8.5)" ' 

no 
2~> 31 

UJK 
11 14 

3 7 

2 0 

29 31 

E M 
'men 

36 39 

< n » b - l I 1 1 C0PPER*1:°»" 
40 44 

CHROMIUM (TOTAL) 
(FURNACE) |.05) * 

SILVER (0.05) ' 

OSES-' 
nti-a 
11 16 

MICftOMQHS 
AT 2b C; 

^ 

17 

J'b. A | 

2 1 

26 

MANGANESE (0.05) 
(SPECT.) 

FLUORIDE (1,4 to 2.41* I U F E j 
j . r j ~ %.-L'i m l * " - " 

66 68 

S,L,CON CTE>n 
22 2b 

[H>m 

56 59 . 40 44 

2.BH2 IRON (0.3)** (SPECT.) 
5 0 

CADMIUM (0.010)* ( F U R N A C E ^ r i . f ^ " Tin 
58 62 

ALUMINUM 
S5 

tux 
ZINC [5V 

MERCURY 10.002)* 

< D-E -7 
64 6B 

D45EB151 
61 75 7 9 

_ r r r i ' » r " m 'REMARKS: 
62 67 

'Primary MCL "Secondary MCL 

Ail values are milligrams per liter unless otherwise noted. 

LAB NO. 48(>o 
Date Completed 

3-/0-21.^ 



.-)& 
• / • 

::-'r,V ;• T A L P H O T E C Y K i N A' ^ C Y 
U - S b A R C H A N D DEVEtOT 'WIs iNT 

^ ^ • n J M ' l . ^ i V : W A T E R R E S E A R C H D I V I S I O N 

i/\;unv f;t-I'orvr OF DRINKING WATER EXAMINATION J, i^ti, 
^ ^ J M y ^ u ^ l ( ; , , , ^ - ^ - " ^-^--«**£,5f(SJEAT ANALYSIS 

5** 

w S - S i - * - ^ - ^ - r X SERIAL NO. OF WATER SAMPLE 

DATE M 
DATE OF SAMPLING COMPOSITE 

iJLlh 

ENDING DATE 

STARTED L 

•° , P A Y , OF COMPQSIT£ r
M Q- l , PA-T . J ™ " -

I OR DATE OF ' f ^ "a. A ! 
GRAB SAMPLE 7 a 

TURBIDITY (I t .u.) ' £ j E ^ ^ # r T " ] 
9 12 

COLOR ( I S c u . l " f T T ? l » 

1 3 

TOTAL DISSOLVED r T ^ T l T U F l 
! O M D S ( S 0 0 | " I b=JL^ i l_ l 1 1 

2 0 16 

CHLORIDE 1250)' 

21 24 

SULFATE (250)** <^ 

NITRATE -N (10.)' 

SODIUM 

LITHIUM 

BARIUM ( 1 . )* 

ARSENIC 
(0.05]*(FURNACE) 

SELENIUM (0.011* 
(FURNACE) 

niH-n 
25 28 

< 0 > E 
2 9 31 

32 35 

mo 
36 39 

4 0 

<D«EE 
<D-E 

64 

5 9 

FLUORIDE ( 1 4 to 2.41* L J * L 3 
(56 6S 

SIUCON Q T D ' D 

&:.a«i!n 
_ ctDnn 

56 

__ CED-E 

ALUMINUM 

B2 6 7 

'•Secondary MCL 

GRAB SAMPLE 

CALCIUM 

MAGNESIUM 

HARDNESS 
as CaC03 

ALKALINITY 
as CaC03 

SPECIFIC 
CONDUCTANCE 

pH (6.5-8.5)** 

CHROMIUM (TOTAL) 
{FURNACEI (.05) ' 

SILVER (0.05)* 

COPPER (1.0)-* 

MANGANESE (0.05) ' 
(SPECT.) 

<n«foTTT 
2 3 2 7 

<OE 
2S 32 

8CE 
34 3 3 

LEAD (0.05)* (FURNACEI y H I 4 ^ U J « r f ~ ] 

4 0 44 

IRON (0.3)** (SPECT.) 2.2. E ] * L _ L i J Z ] 
4 6 SO 

CADMIUM (0.010)' IFURNACE** | [ • [ o l o l g ' j ] 
SB 62 

MERCURY (0.002) ' ^ \~}*\0 \p O Kx j 

REMARKS; 

'Primarv MCL 

All values are milligrams per liter unless otherwise noted. 

LAB. NO - — 
1 * * * \ "zr~2z—"™*^L—****v"^?>" 

Date Completed _ * — : — — — i _ ^ r 



JPA 6IC1NI 
<REV 4 9 0 1 

y>yi«frt***-

A L ?"•?•:;'>T>'. -.' '. . ' ; . ' \ f U . S . E. 
O F F ! C 

/ 7"--" £>~"*Y> 0 F ; ; i ^ K / ' - ' : . j v ' ' A ' ( ' n i :'••'••'•:.- -''.K 
* " ' ' " ' txtu^ L A B O R A i O H Y i l E i -:JRT 0 : - ; t .-E-^Ni- ' lA': . ; 

l-HVV 

ON 

JiC ^ T ^ ^ Z . - ^ ^ ^ ^ - ^ " ^ ^ * - CHEMICAL ANALYSIS ^ 
u)0 V 

Kd*^-' SERIAL NO Oi WATER SAMPLE 

T - KiA 1. a-
S M ^ S S 

DATE OF SAMPLING COMPOSITE 
STARTED 

. A T P ENDING DATE 
f 2 » ^ . « r - ^ , ° , P f Y i OF COMPOSITE M O , DAY YR-

OR DATE OF L7L /J3SEH 
G R A B SAMPLE 7 e 

TURBIDITY (I t.u.)" 

COLOR ( 1 5 c . u , ) " 

3 E@-m 
9 12 

zlsfc 
13 

TO 

s 
OTAL DISSOLVED I [^pxT:.J«j I 

CHLORIOE.2S0," ^ E R a 
21 24 

SULFATE |2&0)** <^ j \\ lS [° |_J 
2!i 

NITRATE -N (10.)* </\ J_J 

2 8 

2 9 

S O D I U M 

LITHIUM 

B A R I U M ( 1 . |* 

ARSENtC 
(0.05)*(FURWACE) 

SELENIUM (0 .011* 
(FURNACE) 

miia-n 
3 2 3 5 

H 

CALCIUM 

M A G N E S I U M 

HARDNESS 
as C a C 0 3 

ALKALINITY 
as CaCOa 

SPECIFIC 
C O N D U C T A N C E 

pH (6 .5 -8 .5 ) * * 

C H R O M I U M (TOTAL) 
(FURNACE) (.05) • 

SILVER (0 .05)* 

oxn-n 
2 7 31 

IK 
33 37 

11 14 

nxn-
17 2 0 

nnaa I M 1 C R 0 M 0 H S 
• AT 25 CI 

12 

11 16 

17 

3 6 3 9 

n * | 5 | 2 - | "I j COPPER (1.0)** 
4 0 4 * 

<OGi 

<n-EELT] 
2 3 27 

2B 

51 S4 

M A N G A N E S E (0.05) 
(SPECT.) 

•

i •• • • 

o 
fl6 S9 

FLUORIDE (1.4 to 2.4)* L j ® L Z L 

SILICON [ TT1«n 

_ Lxj:.>cfn 
56 &1 

__ Gin-cm 

A L U M I N U M 

3 4 3 8 

LEAD (0.05)* (FURNACE) H+CTHzlH 
4 0 * 4 

IRON (0.3)** (SPECT.) / 2. p f i | | ] j | 
4 6 5 0 

CADMIUM (0.010)" (FURNACE) | ] > [ Q Q J3 
58 

ZINCISC* 1Z.H5.1O 
64 aa 

MERCURY (0.002I* <^ p1»[o" Q Q T ^ T 

REMARKS: 

G2 67 

" S y c o n d a r y M C L 'Pr imary MCL 

Al l values are mi l l igrams per liter unless o therwise noted. 

LAB. NO. SS&T-

Date Comple ted t& . j - i . 

B~fO-%Z^ 

http://1Z.h5.1o


EPA 6 If • J| RO ^ . "CTIOM A v . r i M C Y U .S . E N V I R O N M E N T A \'P. 
OFFICE OF R S . i i t ' A H ; :i ASM:- Ur:VF.1.0PIV'<: J M T 

D R I N K I N G W A T E l •HCH ENVIS ION V 
" " ^ L " ^ L A B O R A T O R Y R E P O R T OF D K I N K I N S W A T E R E X A M I N A T I O N j ^U, 

- o V i ^ u ^ A ^ - ^ u flTOuJO^ . * « . £ C H E M I C A L A N A L Y S I S V H P 

r 
KiiiJ SERIAL NO. OF WATER SAMPLE 

i f e r .IJL~ - KA% J~ 
U. m\r\Q\ 

<a ENDING DATE 
D A T b , M , ° - , D A V , OF C O M P O S I T E ' ^ . ^ V ^ . . 

DATE OF SAMPLING COMPOSITE Q ^ £ ] OR DATE OF £ 1 0 ^ 3 3 1 
U GRAB SAMPLE ^ ^ ^ j s STARTEt 

TURBIDITY (I t.u,)< ^ [ O G I ^ T ] 

COLOR n&cu.)" [3]oV 

TOTAL DISSOLVED p T ^ l T ^ m ^ " ! 
SOLIDS I 5 0 O I " * U *•"•> •••' l — J 

2 0 

CHLORIDE |2B0r* [/ L^tol'l 1 
£1 24 

SULFATE (250)*' < ^ 1 1/1^1*1 | 
2b 2B 

NITRATE -N (10.)' 

SODIUM 

LITHIUM 

BARIUM (1 . )* 

ARSENIC 
(0.05)*(FURNACE) 

SELENIUM (0.01)* 
(FURNACEI 

29 

men 

CALCIUM 

MAGNESIUM 

HARDNESS 
as CaCOa 

ALKALINITY 
as CaC03 

SPECIFIC 
CONDUCTANCE 

pH (6 .5 -8 .5 ) " 

CHROMIUM (TOTAL) 
(FURNACEI (.05) * 

SILVER (0.05) ' 

nim-a 
27 31 rm-m 
[ED3 " 
C L X L > • 

17 2 0 

3 12 

14 Hi 

36 •J3 

< D € E L T ] COPPER ,i.o,« 
4 0 

&1 

63 

FLUORIDE (1.4 to 2 4 ) * 

S,UC0N LEDC] 
LTD-fcl 
•j 1 0.5 

__ [1J3LXD 
ALUMINUM 

<D'\BH^ ™NESE l005> PECT.) 

< D « E E i r "AD (0.06,-.FURNACE, Q . g j T Q J 

4 6 SL> 

•

• I I • • I I " n * B I " l | < l ^ l • • •1 

*lPl.Qj^r 1 
S(t 62 

MERCURY 10.002)' < T [ Z 1 * S E £ S 
56 6 1 76 79 

nzn»nzn REMARKS: 
62 67 

'Primary MCL "Secondary MCL 

All values are milligrams per liter unless otherwise noted. 

^Qh LAB. NO. — 

Date Completed _L^—1*£ ^t^ 



• •' • h - i i \". 1 N i 

( R r V . i - 71|) 

( 
v « n i ; t t ^ ; - : T ^ r . " : ' ^ I . ' ! - : M F « T ? . ! . P F . ! i 7 ! L ! ' T - ! a f I ( l 6 t N C V 

E U ^ i n>- ,'-A':'E!f1fl0GHA«S6PERATI0HS 
^ A l ' E K S l i m Y DIVISION 

SERIAL MO. 
54463 

PUNCH IN COLS. 
IDENTIFICATION OF WATER SAMPLE 1 6 

1. LOCATION OF WATER SUPPLY /fteT&CfflUTtf*/ £>£SrrXtCT fl?/??J77ASS/rtA/ 
CITY, COUNTY, STATE ^ T W ^ / ^ Aid! 

FOR OFFICE 
USE ONLY I 

2. WATER SUPPLY NAME _. /?7CC 
19 

DO NOT 
WRITE BELOW 

THIS LINE 

BEGINNING * £ L J ) A Y ™ ^ G D A T E : M O i O A Y Y R 

3. DATE OF SAMPLING DATE B F - Q 
COMPOSITE 20 

OF COMPOSITE 
OR DATE OF ZLZE¥HZ] 

23 GRAB SAMPLE 24 29 

r—(TREATMENT I—I WELL 
4. SAMPLE FROM L J PLANT 1 I 

VjRESERVOIR f—TDlSTRlBUTIONi—(OTHER 
* i 1 I SYSTEM 1 I 

8 4 2 1 0 
b. SAMPLING POINT 

LOCATION AND/OR 
DESCRIPTION 

£M77W*£& 
tiJ/9C/L/'V£&Trs Aks^^y^/^ - 7vm&e&i/cr._ 

6. TYPE OF 
WATER 
SAMPLED 

7. SOURCE 
OF WATER 

B. SAMPLING 
METHOD 

9. ANALYSIS 
REQUIREU 

10. WATER 
SUPPLY 
CATEGORY 

• 
B 

FINISHED PARTIALLY a 
4 

ORFACE r n GROUND 

TREATED ( 3 
4 2 

^SURFACE Q 

8 4 2 

RAW 

COMBINED 

COMPOSITE 

m 
2 DRAB 

fylORGANIC p i TRACE l—|WET 

LAJ 1 [ELEMENTS L J •
RADIO

CHEMICAL 

rrmCOMMUNITY - _ . 

¥~X SlIPPI Y ^ A 1 
8 SUPPLY 4 

ICWS I—I FEDERAL 
I (INSTALLATION 

[^SPECIAL 
£ 3 STUDY 

• 
0 

a 
o 

D 
0 

• 
0 

0 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

11. APPEARANCE OF SAMPLE. 

12. ADDITIONAL REMARKS— 

13. COLLECTED BY. dJMM^J>oi./Aj____m^ a OTHER 
00 NOT WRITE BELOW THIS LINE 

LAB, SAMPLE NO 
LABORATORY REMARKS 

DATE RECEIVED 

30 

31 "33 

34 

a 
35 

3G 

a 
37 

anr. 
3B i:; 

m 
80 

OVER FOR INSTRUCTIONS 



EPA-9 ( C I H ) 

{REV. 1 -7**) 
(INITED STATES n-!V!

:5irt?:^E*nAU-;(3iLCTi 

OFFICER ^h)K\\^i;^'m\^a[lu 

v . ' A U ' a i J j i ' P t Y a i v i s i i j H 

<:,k\[tf 

b*<vb4" 
>-'im w cms. 

\. LOCATION OF WATER SUPPLY 

IDENTIFICATION OF WATER SAMPLE 

CITY,COUNTY,STATE 
,/wt-

FOR OFFICE 
USE ONLY 

2. WATER SUPPLY NAME J22DC~ Bam?** 
mm 

19 

00 NOT 
WRITE BELO 
THIS LINE 

BEGINNING M0- DAY ENDtNG DATE H0- DAV ™ 
3. DATE OF SWUNG & ™ E U _ L 1 J V P E ^ I Z I Z H I H Z OR DATE OF 

23 GRAB SAMPLE 24 29 

|—IRESERV01R [—jD ISTRI BUT I 
•

TREATMENT J — I WELL 
PLANT I I L J L J SYSTEM 

8 4 2 1 
5, SAMPLING POINT 

LOCATION AND/OR A rt .. 
DESCRIPTI ON ._.U'J.!*j,.^Pgi(eT (j^ssi M FO(iS£5#0e P ^ 

ON 
US 

o 

OTHER 

6. TYPE OF 
WATER 
SAMPLED 

7, SOURCE 
OF WATER 

8. SAMPLING 
METHOD 

9. ANALYSIS 
REQUIRED 

10. HATER 
SUPPLY 
CATEGORY 

D 
8 

FINISHED 

SURFACE 

PARTIALLY f y l R A W 
L J TREATED 

4 

• 
4 

COMPOSITE 

GROUNO 

GRAB 

• 
2 

COMBINED 

& 
8 

l/iPft 
ORGANIC 1—l TRACE r~~lWET 

I I ELEMENTS f I •
RADIO

CHEMICAL 

.—.COMMUNITY .—. 

LOJ SUPPLY LJ 
CKS | — I FEDERAL 

I l lNSTALLATlON 
SPECIAL 

STUDY 

a 
o 

a 
0 

a 
o 

D 
0 

• 
0 

OTHER 

OTHER 

OTHER 

OTHER 

OTHER 

11. APPEARANCE OF $m?lE-S.M£R. 

12. ADDITIONAL REMARKS™.. 

13. COLLECTED BY L>M STAFF L J 
OTHER 

DO NOT WRITE BELOW THIS LINE 

LAB. SAMPLE NO 
LABORATORY REMARKS 

DATE RECEIVED 

• 
30 

C 
31 3; 

a 
34 

a 
35 

a 
36 

• 
37 

' • I llMPfcJ HfrWHll- J H«lHI| I 

38 40 

80 

OVER FOR INSTRUCTIONS 



Ef 9 (C l« ) 
( R t i . I -74) 

UK1TE0 STATE': L W l R O ^ r H U L P R O T E C i ^ U G E I l C Y 
OFFICEO WATL-; VKOtiRAW.^ ^ f c R f l T l t f i S 

WATERSi iPP lY DIVISION 

S! ;t!lAL NO. 

54465 
PUNCH IN COLS. 

1. LOCATION OF WATER SUPPLY 

IDENTIFICATION OF KMHR SAMPLE 

K f e r &CYL.STOU} M$ 
CITY,COUNTY,STATE 

FOR OFFICE 
USE ONLY mjjjjj_njLD 

2. WATER SUPPLY NAME 

3. DATE OF SAMPLING 

7 19 

DO NOT 
WRITE BELO^ 
THIS LINE 

BEGINNING MO. DAY ENDING DATE MQ. DAY YR 

DATE OF H p - I — P V 
COMPOSITE 2D 

Of COMFOS1TEF 
OR DATE OF 23 GRAB SAMPLE 24 

r7T7T?/11T^[71 
29 

•
RESERVOIR r - l D l S T R t B U T I O N r n O T H E R 

L J SYSTEM LdJ •
TREATMENT r ~ l WELL 

PLANT I I 
8 4 2 I 0 

5. SAMPLING POINT 
LOCATION AND/OR ^ s> d«*r'{te°&& 
DESCRIPTION C^/A//?^Xgr KJu&2_ ^P XT-/3Q mc&^Srnz 

6, TYPE OF |—(FINISHED I—(PARTIALLY [ V 1 R A * *m dUir 8sk^ ALU i—LOTHER 
WATER l_J L J TREATED L A I U&CH-ATB $te&}nv \ | 

8 4 2 (ftBoar loo' » 0 SAMPLED 

7. SOURCE 
OF WATER 

8. SAMPLING 
METHOD 

9. ANALYSIS 
REQUIRED 

10. WATER 
SUPPLY 
CATEGORY 

r n SURFACE I—I 

8 4 

[—jCOKPOSITE K ^ 

8 4 

GROUND 

GRAB 

D 
2 

COMBINED 

% 
8 

l/fiGANIC I—i TRACE f—1WET 
I I ELEMENTS I I I ELEMENTS 

4 2 
•

RADIO
CHEMICAL 

r-^OJJflJNITY . — , y m -—- FEt)ERAL rriSPECIAL 
L±J ffJK L J I—IINSTALLATIONI2SJ STUDY SUPPLY 

• 
0 

• 
0 

• 
0 

• 
0 

OTHER 

OTHER 

OTHER 

OTHER 

II. APPEARANCE OF SAMPLE. 

12. ADDITIONAL REMARKS^... 

13 . COLLECTED BY. IfifgCtifCrilti „SsTAFF CI 
OTHER 

DO NOT WRITE BELOW THIS LINE 

LAB. SAMPLE NO 
LABORATORY REMARKS 

DATE RECEIVED 

• 
30 

LTL 
31 3.'. • 
34 

D 

35 

35 

37 

ax 
38 40 

CD 
80 

OVER FOR I N S T R U C T I O N S 



EfA-9 (CIH) 
(REV. 1-7*) 

1. LOCATION OF WATER SUPPLY 

v i T i C f ' j ' ' v i , \ ; - ;- . : ! i .u. ; 'J>;^ ' : : j i ' tKAT)UNS 
":j.vr*;.:'>t;rr<r biVtSiQM 

:DENTIFi;.-Ai l i iN OF WATER SAMPLE 

SERIAL NO, 

544S6 
PUNCH IN COLS. 

CITY,COUNTY, STATE 

FOR OFFICE 
USE ONLY 

2. WATER SUPPLY NAME 

3. DUE OF SAMPLING 

/t?£>C - @OS777jJ (^flTZA'Zrt&n 

0 0 MOT 
MtiCHus&r $fi£$B&w,G WRITE 6EL0V 

THIS LINE 

MO. DAY ENDING DATE MO. DAY YR. BEGINNING 
0ATE0Fn"TT1 
COMPOSITE 20 

OF COMPOSITE 
OR DATE OF 

23 GRAB SAMPLE 2* 
ZE3ZSS1Z3 

29 

•
RESERVOIR I—(DISTRIBUTION r n O T H E R 

I I SYSTEM I Z l •
TREATMENT |—1I IELL 

PLANT L J 
8 4 2 1 0 

5. SAMPLING POINT 
LOCATION AND/OR / / / . . 
DESCRIPTION WLOZtJ WrtOFiu- N&O Lfflr.prfrfi? tfA&Woisr-

6. TYPE OF 
WATER 
SAMPLED 

7. SOURCE 
OF WATER 

D 
a 

n 
8 

FINISHED 

SURFACE 

•
PARTIALLY 

TREATED 
4 o 

OTHER 

8. SAMPLING 
METHOD 

9. ANALYSIS 
REQUIRED 

10. WATER 
SUPPLY 
CATEGORY 

rr^ROUNO r i COMBINED 

rncoMPOSiTE rp@®& ifavfin, 

8 , 4 

rTlORGANIC r—| TRACE I—1 WET I—I RADIO-
IXJ I [ELEMENTS LJ 1 (CHEMICAL 

8 4 2 1 
COMMUNITY ,—,, c w s 

I ] WATER P I 
j J SUPPLY L^-J 

•
FEDERAL rV lSPECIAL 

INSTALLATION m STUDY 

0 

0 

D 
0 

D 
0 

OTHER 

OTHER 

OTHER 

OTHER 

I I . APPEARANCE OF SAMPLE , 

1?. ADDITIONAL RFMARKS <Zritin6 flIMG - Z'tyv rkeOPtrti* a,j <4/&vsJQ_ 

13. COLLECThO BY_. 

LAB SAMPLE NO.. 

h£&£!L4-fiH-
00 .NO! *B L T J J l k P l TH11U NE 
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UJ 1 [ELEMENTS I I 

8 4 2 
•

RAD 10-
CHEMICAL 

0
COMMUNITY ,—. 

WATER 
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OFFICER WAtl.-K PROGRAMS DILATIONS 
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IDENTIFICATION OF WATER SAMPLE 
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CITY,COUNTY.STATE 
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PUNCH IN SOLS. 
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USE ONLY ZTTTTTT 
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p l O T H E R 

0 

8 4 
1/0147?L£ —PfttePir*} ffauwfitvps 

0ORGANIC |—1 TRACE |— 
I (ELEMENTS L _ 

8 4 1 
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IDENTIFICATION OF WATEfc SAMPLE 
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USE ONLY 
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OF WATER 

8, SAMPLING 
METHOD 
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10. WATER 
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LLJ L JELEMENTS I I 

8 4 2 

TRACE I—I WET 
•

RADIO
CHEMICAL 

.COMMUNITY 
n WATER n 
jH SUPPLY H ™ 

ICWS |—1 FEDERAL 
I 1 INSTALLATION 

SPECIAL 
STUDY 

0 

• 
0 

D 
0 

D 
0 

D 
0 

OTHER 

OTHER 

OTHER 

OTHER 

11. APPEARANCE OF SAMPLE. 

12. ADDITIONAL RFHAf̂ S l/&tY &&&& &W '&*£S<L " 

13. COLLECTED BY. iMStfJ4 CtfttJ „ _ _ vL STAFF 
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